Study design: Case report. Objective: To describe a case of pediatric calcified intervertebral disc herniations at the cervical-thoracic junction surgically treated with laminoplasty. Methods: A 13-year-old girl with calcified intervertebral disc herniations at C7/Th1 and Th1/2 causing myelopathy was performed with laminoplasty . Results: Postoperative course was without complication, and the neurologic examination returned to a completely normal state at 5 years to date after surgery. Conclusions: Laminoplasty produced an excellent result and is a consideration for treatment of similar cases of calcified intervertebral disc herniation.
Introduction
Calcified intervertebral disc herniation in children is rare and its etiology is unknown. The majority of such cases are treated conservatively since spontaneous resorption of the calcified lesion can be expected, and neurologic abnormalities such as radiculopathy and myelopathy are unusual. Surgical treatment is indicated for significant neurologic problems. We present a case with a calcified nucleus pulposus, which had ruptured into the spinal canal, causing progressive myelopathy. This is the first known report on this disease treated by laminoplasty.
Case report
Clinical presentation A 13-year-old girl presented with sudden onset of neck and upper back pain 7 weeks before the first visit to our hospital. After 1 month she developed neurologic symptoms and signs of progressive paresis and sensory loss at the Th3 level. She progressively lost her ability to stand or walk. Bilateral deep tendon reflexes of the lower extremities were hyperactive. All chemistry and hematology tests were normal. Although there was no history of infection or trauma, she was taking oral medication for bronchial asthma.
Neuroradiology
A plain radiograph of the lateral cervical spine demonstrated inability to see the C7/Th1 disc level (Figure 1 ). T2-weighted magnetic resonance images (MRI) revealed a marked compression of the dural sac and spinal cord due to a large extradural mass of very low signal intensity at the C7/Th1 level ( Figure 2 ). Computed tomography (CT) revealed calcifications in the intervertebral discs and posterior herniation by the calcified discs into the spinal canal from C7/Th1 to Th1/2 ( Figure 3 ).
Surgical management and postoperative course
An expansive laminoplasty from C5 to Th2 was performed 7 weeks following presentation to manage the progressive neurologic deterioration. The procedure according to Kurokawa et al 1 was used (ie, enlargement in the spinal canal by sagittal splitting of the spinous process). The calcified portion of the intervertebral discs and the displaced disc lesion was not removed. The postoperative course was without complication, and she was able to walk within 1 month after surgery.
At 5 years to date after the surgery, she has remained symptom free and she had a completely normal neurologic examination. MRI obtained at 5 years after surgery has confirmed mild compression on the dural sac, but no compression on the spinal cord at the C7/Th1 level ( Figure 4 ). CT scan revealed that the old calcifications on the nucleus pulposus at C7/Th1 and Th1/2 level still remained 5 years after surgery. The calcification of the spinal canal was much diminished at C7/Th1, and had disappeared at Th1/2 ( Figure 5 ).
Discussion
Pediatric intervertebral disc calcification was first reported in a 12-year-old boy by Ba´ron in 1924. 2 Since then, more than 227 cases have been reported. 3 Pediatric intervertebral disc calcification is more common in boys than in girls. The peak incidence has been from 6 to 10 years of age (mean age, 8 years). [4] [5] [6] [7] Radiographic evidence of disc protrusion has been reported in approximately 38% of all cases of symptomatic pediatric intervertebral disc calcification. 6 In rare cases, rupture in the annulus may occur, with radicular pain or neurologic deterioration. [4] [5] [6] [7] The etiology of this entity is not clear, although a mild upper respiratory tract infection or injury may be associated. [3] [4] [5] [6] [7] [8] Theories explaining the symptoms associated with disc calcification in children include an elevated hydrostatic pressure within the disc, nutritional disturbances in the nucleus pulposus arising from vascular impairment, inflammation of the disc, and protrusion of the intervertebral disc into the spinal canal. 9 Plain radiographs are often normal in this disease. Most calcified intervertebral disc herniations are located in the lower cervical and upper thoracic spine, the most common site being at C6/7. 6 On plain radiographs, the calcification may be difficult to identify at the cervicalthoracic junction because of the shoulders, so tomography, CT and/or MRI may be necessary.
Intervertebral disc calcification is usually a selflimited process. The majority of patients are symptomatic only, with a normal neurologic examination. In most cases, the calcification disappears spontaneously within a few weeks to months, although in a few cases it may persist. [3] [4] [5] [6] 8 In our case with myelopathy, the calcification persisted even after 5 years, although she was otherwise symptom free after laminoplasty.
In general, conservative treatment is recommended, and the prognosis is excellent even when herniation of the nucleus pulposus occurs. 4, 5, 10 Surgical treatment is required in patients who develop progressive neurologic deterioration. In rare cases of spinal cord and/or nerve Figure 2 Preoperative T2-weighted sagittal magnetic resonance image demonstrating a large extradural mass, of very low signal intensity into the spinal canal at the C7/Th1 level, causing a severe compression on the dural sac and spinal cord posteriorly Figure 1 A plane radiograph of the lateral spine demonstrating lack of apparent calcification at disc level root compression by herniation of the calcified disc, it has been reported that operative removal of the disc is indicated. 4, 5, 8, 11, 12 Anterior cervical discectomy with or without fusion has been reported in the literature only in a few cases. 4, 5, 7, 8, [11] [12] [13] All patients became asymptomatic after the displaced disc lesion was removed. Peck 14 and MacCartee 15 have reported cases of thoracic calcified nucleus pulposus that had ruptured into the spinal canal, causing signs of cord compression, relieved by laminectomy. Although laminoplasty for similar types of cord compression without the calcification has been reported, [16] [17] [18] there has been no report to date on this disease at the cervical-thoracic junction treated by this method.
Surgical treatment is necessary for patients in whom there is evidence of progressive cord compression with neurologic deterioration. The main objective of surgical treatment is decompression of spinal cord and/or nerve root, and is not resection of the calcified lesion. Laminectomy will effectively decompress the spinal cord, but progressive kyphotic deformity and cervical instability are common in children after laminectomy. [19] [20] [21] In addition, the surgical scar on the posterior neck has generally gone unnoticed because it can easily be covered with hair. If progressive neurological deterioration occurs, laminoplasty with decompression of the spinal cord should be considered in patients with calcified intervertebral disc herniation. Figure 5 CT demonstrated that the calcifications on the nucleus pulposus at C7/Th1 level (upper) and Th1/2 level (lower) still remained at 5 years after surgery. However, the calcification in the spinal canal was much diminished in the upper level, and had disappeared at the lower
